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© APPARATUS FOR DISCRIMINATING ACCEPTABLE PRODUCTS FROM REJECTABLE PRODUCTS FOR 
INJECTION MOLDING MACHINES. 



© An apparatus for discriminating acceptable pro- 
ducts from rejectabie products for injection molding 
machines, capable of carrying out this discrimination 
accurately and automatically without using a sample 
of an acceptable product. While a molding cycle for 
the mass production of molded products is carried 
out in accordance with the optimum molding con- 
ditions in a mold file which is read out from a shared 
memory (105). an actual resin pressure detected by 
a pressure sensor (4) is sampled periodically in 
accordance with an output from an address gener- 
ator (118). In the meantime, a reference resin pres- 
sure sampled at the corresponding sampling cycle 
on the same or a pressure varying pattern, in an 
acceptable product molding process for the deter- 
mination of optimum molding conditions which has 



been carried out before the mass production of the 
products, is read out of the shared memory (105) by 
a processor (114). The actual resin pressure is com- 
pared with the reference resin pressure, and, when 
the absolute value of the difference therebetween is 
outside an allowable range, the value on rejectabie 
sample counter is incremented. When the value, 
which is representative of the frequence of occur- 
rence of improper actual resin pressure before the 
termination of a dwelling operation, on the counter at 
the time of termination of the dwelling operation is 
not higher than an allowable level, an acceptable 
product signal is sent out, while when the value on 
the counter exceeds the allowable level, a rejectabie 
product signal is sent out. 
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ARTICLE CONFORMITY DISCRIMINATING APPARATUS FOR AN INJECTION-MOLDING MACHINE 



Technical Field 

The present invention relates to an article con- 
formity discriminating apparatus for an injection 
molding machine, and more particularly, to an ap- 
paratus capable of automatically discriminating the 
conformity of articles with accuracy. 



Background Art 

Conventionally, the conformity of articles mass- 
produced by means of an injection molding ma- 
chine is discriminated by using a conforming article 
sample. To attain this, a sample is previously 
saved which has been manufactured in a molding 
process for deciding optimum injection molding 
conditions and judged to be conforming by inspec- 
tion, before the mass production. A required num- 
ber of articles are extracted from each lot of mass- 
produced articles, and these extracted samples are 
compared, mainly visually, with the conforming arti- 
cle sample, whereby the conformity of the articles 
of each lot is discriminated. 

According to the conventional method de- 
scribed above, the conforming article sample must 
be saved for each type of articles (molds). As the 
types of articles (molds) increase in number, there- 
fore, the number of conforming articles to be saved 
increases, so that it becomes difficult to secure a 
storage space. Since the article conformity dis- 
crimination is based mainly on visual inspection, 
moreover, it sometimes lacks in reliability. If the 
conforming article samples are saved for a long 
time, furthermore, they may possibly suffer 
changes on standing. In such a case, the reliability 
of the article conformity discrimination based on 
the conforming article samples lowers. 



Disclosure of the Invention 

The object of the present invention is to pro- 
vide an article conformity discriminating apparatus 
for an injection molding machine, capable of auto- 
matically discriminating the conformity of articles 
with accuracy without using a conforming article 
sample. 

In order to achieve the above object, an article 
conformity discriminating apparatus according to 
the present invention comprises: means for periodi- 
cally sampling a resin pressure; means for storing 
the resin pressures, sampled beforehand by the 
sampling means when a conforming article is mol- 
ded, as reference resin pressures; and discrimina- 



tion means for discriminating conformity of an arti- 
cle by comparing each actual resin pressure sam- 
pled by the sampling means during the execution 
of an actual molding cycle with the reference resin 

5 pressure corresponding thereto. 

According to the present invention, as de- 
scribed above, the resin pressures, previously sam- 
pled by means of the sampling means when the 
conforming article is molded, is stored as the refer- 

70 ence resin pressures, and the conformity of the 
articles is discriminated by comparing each actual 
resin pressure sampled by means of the sampling 
means during the execution of the actual molding 
cycle with the reference resin pressure correspond- 

;5 ing thereto, by means of the discrimination means, 
so that the article conformity can be automatically 
discriminated. Thus, conforming article samples are 
unnecessary, so that the problem of the security of 
a sample storage space or the like, encountered 

20 when the conforming article samples are used, can 
be eliminated. Further, this method is higher in 
reliability than an operator's visual inspection. 



25 Brief Description of the Drawings 

Fig. 1 is a block diagram showing the principal 
part of an injection molding machine furnished with 
an article conformity discriminating apparatus ac- 
30 cording to a first embodiment of the present inven- 
tion; 

Rg. 2 is a flow chart showing an article confor- 
mity discrimination process executed by means of 
a microprocessor for programmable machine con- 

35 troller shown in Fig. 1 ; 

Fig. 3 is a graph showing a resin pressure 
sampling operation of the article conformity dis- 
criminating apparatus of Fig. 1 during a process for 
molding conforming articles; 

40 Fig. 4 is a graph showing a resin pressure 

sampling operation in a molding cycle and an 
allowable value used for the article conformity dis- 
crimination process; 

Rg. 5 is a diagram showing a pressure data 

45 table used for the article conformity discrimination 
process; 

Fig. 6 is a diagram showing a mold file used 
for the article conformity discrimination process; 

Rg. 7 is a flow chart showing an article confor- 
50 mity discrimination process executed by means of 
an apparatus according to a second embodiment of 
the present invention; and 

Rg. 8 is a graph showing changes of an actual 
resin pressure and a reference resin pressure with 
the passage of time, in a molding cycle according 
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to the second embodiment 



Best Mode of Carrying Out the Invention 

An electrically-operated injection molding ma- 
chine furnished with an article conformity dis- 
criminating apparatus according to a first embodi- 
ment of the present invention comprises various 
units, such as an injection unit, a mold clamping 
unit, an article ejecting unit (ejector), etc. Referring 
to Fig. 1, the injection unit includes a screw 1, an 
injection servomotor 2 for axial ly driving the screw 
1, and a servomotor (not shown) for rotating the 
screw 1 . The injection servomotor 2 is fitted with a 
pulse coder 3 for detecting the rotational motor 
position (moved position with respect to the axial 
direction of the screw), and the screw 1 is fitted 
with a pressure sensor 4 for detecting a resin 
pressure (axial reaction from molten resin acting on 
the screw). Further, the injection molding machine 
comprises a numerical control device (hereinafter 
referred to as NC device) 100 for controlling the 
various units of the injection molding machine in 
cooperation with a programmable machine control- 
ler (not shown). 

The NC device 100 includes a numerical con- 
trol microprocessor (hereinafter referred to as 
NCCPU) 112 for controlling various servomotors 
through a servo interface 111 and various servo 
circuits connected individually to pulse coders 
(only that pulse coder and that servo circuit which 
correspond to the injection servomotor 2 are de- 
noted by numerals 3 and 103, respectively). The 
NCCPU 112 is connected with a random access 
memory (RAM) 104 used for temporary storage of 
data or the like and a read-only memory (ROM) 
115 stored with a management program for control- 
ling the whole injection molding machine. 

Also, the NC device 100 includes a micropro- 
cessor (hereinafter referred to as PMCCPU) 114 for 
the programmable machine controller, and the 
PMCCPU is connected with a RAM 110 used for 
temporary storage of data or the like and a ROM 
117 stored with a sequence program or the like for 
controlling sequence operation of the injection 
molding machine. The PMCCPU 114 contains 
therein flag memories (not shown) and registers 
(not shown) for individually storing first flag in- 
formation F1 f second flag information F2, an al- 
lowable value € and an allowable frequency N, used 
for an article conformity discrimination process 
mentioned later, and contains therein a defective 
sample counter (not shown) and a processing pe- 
riod counter (not shown) used for the article confor- 
mity discrimination process. 

A bus arbiter controller (hereinafter referred to 
as BAC) 113 interposed between the two CPUs 



112 and 114 is connected with buses of a shared 
memory 105, an input circuit 106, and an output 
circuit 107. so that one of the CPUs 112 and 114 is 
selectively allowed, under the control of the BAC 

5 113, to access a desired one of the elements 105 
to 107 in each operation execution cycle of the 
CPUs 112 and 114. The shared memory 105, 
which is formed of a nonvolatile RAM, includes a 
program storage section for storing an NC program 

70 for control of the injection molding machine, etc., 
and a setting section for storing various set values, 
parameters and macro variables indicative of mold- 
ing conditions. More specifically, the setting section 
of the shared RAM 105 is arranged to store mold 

15 files (Fig. 6) each consisting of molding conditions 
which change in dependence on the type of the 
mold, and pressure data in injection and hold pro- 
cesses. 

The input circuit 106 is connected to various 

20 sensors, etc., provided in the various units of the 
injection molding machine, while the output circuit 
107 is connected to the various servo circuits, 
including the servo circuit 103, and an address 
generator 118. The address generator 118 is con- 

25 nected to two RAMs 108 and 109 accessible from 
the PMCCPU 114. The RAM 108 is connected to an 
A/D converter 101 connected to the pressure sen- 
sor 4, so that an A/D converter output (pressure 
data) indicative of the resin pressure is stored in an 

30 address region specified by an output signal from 
the address generator 118. Further, the RAM 109 is 
connected to a counter 102 for accumulatively 
counting feedback pulses from the pulse coder 3, 
so that a counter output (position data) indicative of 

35 the screw position is stored in an address region 
specified by the address generator output. 

A manual data input device (hereinafter re- 
ferred to as CRT/MDI) 119 with a CRT display unit, 
which is connected to the BAC 113 through an 

40 operator panel controller 116, is provided with soft- 
ware keys, ten-keys, etc., used for the entry of 
various data and for the display of various setting 
displays on a CRT screen. 

In the following, the operation of the injection 

45 molding machine constructed as above will be ex- 
plained. 

Prior to mass- production of articles, optimum 
molding conditions for each type of the article 
(mold used) are decided. To this end, when an 

so operator operates the CRT/MDI 119 to input tem- 
porary molding conditions depending on the type 
of the moid (not shown), after mounting the mold to 
the injection molding machine, these conditions are 
stored in the setting section of the shared RAM 

55 105. Thereafter, sequence control is performed by 
the PMCCPU 114, and the drive of the servomotors 
for the individual axes is controlled by the NCCPU 
112, in accordance with the sequence program 
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stored in the ROM 1 1 7 and the NC program and 
the temporary molding conditions stored in the 
shared RAM 105, whereby one injection molding 
cycle is executed. 

During this time, an analog output from the 
pressure sensor 4. indicative of the resin pressure 
acting on the screw 1. is converted into a digital 
signal in the A/D converter 101. As the screw 1 
moves, moreover, the feedback pulses delivered 
from the pulse coder 3 are accumulatively counted 
by the counter 102. The accumulated value in- 
dicates the screw position. When the PMCCPU 114 
reads an injection start command from the pro- 
gram, it actuates the address generator 118. Thus, 
the address generator 118 starts delivering an ad- 
dressing output to the RAMs 108 and 109 upon 
start of the injection process. This addressing out- 
put is updated at intervals of a sampling period At. 
As a result, a resin pressure Pi for each sampling 
period Ti (i = 0. 1, 2, . . . ) is stored in each 
corresponding address region of the RAM 108 
(Figs. 3 and 5). Namely, pressure data is tabulated 
and stored. 

When the molding process based on the tem- 
porary molding conditions ends, the conformity of 
the resultant molded article is discriminated by the 
operator's visual check and a dimensional check 
using a measuring instrument. Generally, the mol- 
ded article produced by the molding process 
based on the temporary molding conditions is sub- 
ject to various molding defects, such as dimen- 
sional defects, warps, sink marks, burrs, etc.. so 
that the operator changes the temporary injection 
molding conditions depending on the kinds of the 
molding defects, and then restarts the operation of 
the injection molding machine. During the execu- 
tion of this molding process, the resin pressures Pi 
stored in the RAM 108 during the execution of the 
preceding molding process are updated for newly 
sampled values. 

Thereafter, the aforesaid molding process is 
repeated, and if it is concluded that the optimum 
molding conditions for the stable manufacture of 
conforming articles are obtained, the operator op- 
erates predetermined software keys of the 
CRT'MDI 119 to cause a mold file display to be 
displayed on the CRT screen, operates the ten- 
keys to input a mold number indicative of the type 
of the mold used in the aforesaid molding process, 
and further operates a registration key. In response 
to the operation of the registration key, the opti- 
mum molding conditions stored in the shared RAM 
105 for the manufacture of conforming articles and 
the resin pressures Pi of Fig. 3 (pressure data or 
reference resin pressures of Rg. 6) stored in the 
RAM 108 for the manufacture of conforming arti- 
cles are read out. and the mold file (Fig. 6) consist- 
ing of the optimum molding conditions and the 



pressure data for the aforesaid mold is stored in 
the shared RAM 105. 

Thereafter, mold files for various molds are 
individually prepared as required, following the 

5 same procedure as aforesaid, and are stored in the 
shared RAM 105. 

tn mass-producing the articles, the operator 
selects the mold file display, and further specifies 
the mold number indicative of the mold used. Un- 

w der the control of the PMCCPU 114 responding to 
this operation, the optimum molding conditions are 
read out from the mold file corresponding to the 
mold number, and are stored in the setting section 
of the shared RAM 105. In case of discriminating 

75 the conformity of articles, the operator operates a 
conformity discrimination execution key of the 
CRT'MDI 119. In response to this operation, the 
PMCCPU 114 sets a first flag F1 to the value "1 " 
which is indicative of the execution of the article 

20 conformity discrimination. Further, the operator in- 
puts the allowable value e and the allowable fre- 
quency N, used for the article conformity discrimi- 
nation process mentioned later, through the 
CRT/MDl 119. The allowable value € and the al- 

25 lowable frequency N, which are previously experi- 
mentally decided, for example, are settled accord- 
ing to the dimensional tolerances of various parts 
of the articles, which depend on the type of the 
articles, and the allowable degrees of warps, sink 

30 marks, burrs, etc. For precision parts which should 
be subject to strict criteria for article conformity 
discrimination, for example, the allowable value e 
and the allowable frequency N are set individually 
to small values. 

35 During the execution of the molding cycle in 

accordance with the optimum molding conditions, 
the resin pressure and the screw position are sam- 
pled at intervals of the period At, and the article 
conformity discrimination process shown in Rg. 2 

40 is repeatedly executed in synchronism with this 
sampling operation by means of the PMCCPU 114. 

Namely, in each processing period, the 
PMCCPU 114 determines whether or not the first 
flag F1 is set to "1" (step S1). If the first flag F1 is 

45 set. the PMCCPU 114 further determines whether 
or not the second flag F2 is set to the value "1 n 
which is indicative of the continuation of the article 
conformity discrimination (step 52). The determina- 
tion result at step S2 in a processing period TO 

so immediately after the start of the injection process 
is negative. In this case, the PMCCPU 1 14 sets the 
second flag F2 to the value of "1" in order to start 
the conformity discrimination for the article manu- 
factured in the present molding cycle, and resets a 

55 value ER in the defective sample counter and a 
value i in the processing period counter to "0", 
respectively (step S3). Then, the PMCCPU 114 
causes the RAM 110 to store the reference resin 
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pressures Pi (i = 0, 1 , 2, ... ) read out from the 
mold file which corresponds to the mold number 
specified beforehand prior to the start of the mold- 
ing process (step S4). 

Next, the PMCCPU 114 reads out the refer- 
ence resin pressure Pi (represented by solid line in 
Fig. 4) specified by the present counter value i 
from the RAM 110, also reads out a sampled actual 
resin pressure Pi' (represented by chain line in Fig. 
4) from the RAM 108 (step S5), and determines 
whether or not the absolute value | Pi - Pi' | of the 
difference between these two values is equal to or 
smaller than the allowable value e (step S6). If the 
absolute value is equal to or smaller than the 
allowable value e, and therefore, if the actual resin 
pressure Pi' falls within the allowable range defined 
by broken lines in Fig. 4, it is concluded that the 
actual resin pressure Pi* is normal, and step S8. 
mentioned later, is entered. If the absolute value is 
greater than the allowable value e, on the other 
hand, it is concluded that the actual resin pressure 
is improper, and the value ER in the defective 
sample counter is updated to a value of "ER + 1" 
(step 57). Subsequently, the PMCCPU 114 updates 
the value i in the processing period counter to a 
value "i+V\ at step S8. and then determines 
whether or not a hold end command is read out 
from the program (step S9). If the hold process is 
not finished, the article conformity discrimination 
process of Fig. 2 for the present processing period 
is terminated. 

In the processing period Ti (i = 0, 1, 2, ... ) 
other than the processing period TO immediately 
after the start of the injection process, the 
PMCCPU 114 determines whether or not the first 
flag F1 is reset to the value "0" in response to the 
operator's operation to release the conformity dis- 
crimination execution key (step S1). If the flag F1 is 
not reset step S2 is entered. Since the decision at 
step S2 is affirmative, the corresponding ones of 
steps S5 to S9 mentioned before are executed in 
succession. 

At step S9 in a later processing period, if it is 
concluded that the hold process is finished, the 
PMCCPU 114 determines whether or not the value 
ER in the defective sample counter, which is indi- 
cative of the number of times the actual resin 
pressure Pi* (i = 0, 1, 2. . . . ) is found to be 
improper during the time period between the start 
of the injection process and the end of the hold 
process, is equal to or smaller than the allowable 
frequency N. which is indicative of the maximum 
frequency of generation of the improper actual res- 
in pressure Pi' which entails no molding defect 
(step S10). 

If the counter value ER is greater than the 
allowable frequency N, a defective article signal is 
delivered (step S11). and if the counter value ER is 



equal to or smaller than the allowable frequency N. 
on the other hand, a conforming article signal is 
delivered (step S12). in response to the defective 
article signal or the conforming article signal, the 

5 result of the article conformity discrimination is 
displayed on the CRT screen. Then, the PMCCPU 
114 resets the second flag F2 to the value "0" 
which is indicative of the end of the conformity 
discrimination process (step S13), whereupon the 

w conformity discrimination process of Fig. 2 for the 
article manufactured in the present molding cycle 
ends. 

The conformity discrimination process of Fig. 2 
is also executed in like manner for the next mold- 

75 ing cycle. 

In the following, an injection molding machine 
provided with an article conformity discriminating 
apparatus according to a second embodiment of 
the present invention will be explained. 

20 As compared with the apparatus of the first 

embodiment which discriminates the conformity of 
the articles by comparing each actual resin pres- 
sure sampled during the execution of the actual 
molding process for mass production with the cor- 

25 responding resin pressure (reference resin pres- 
sure) sampled during the execution of the conform- 
ing article molding process for the decision of the 
optimum conditions, i.e., by comparing the actual 
resin pressure and the reference resin pressure 

30 sampled during the same sampling period, the 
apparatus of the second embodiment differs there- 
from in that it performs the article conformity dis- 
crimination in a more appropriate manner by com- 
paring the respective time-based transition patterns 

35 of the actual resin pressure and the reference resin 
pressure. By comparing the pressure transition pat- 
terns in this manner, the deviation in injection start 
timing and the difference in the manner of rise of 
the resin pressure, between the actual molding 

40 process and the conforming article molding pro- 
cess, can be compensated. 

Basically, the apparatus of the second embodi- 
ment is constructed in the same manner as the 
apparatus of the first embodiment (Fig. 1). The 

45 apparatus of the present embodiment, however, is 
arranged to determine whether or not a predeter- 
mined pressure Px (Fig. 8) is attained by each of 
the reference resin pressures read out successively 
in the article conformity discrimination process, in 

so order to compare the pressure transition patterns 
with each other. To this end, the PMCCPU 114 
contains therein a register for storing the predeter- 
mined pressure Px previously set by the operator 
prior to the start of the actual molding process. 

55 Further, the PMCCPU is provided with a register 
group (mentioned later) used for the article confor- 
mity discrimination process. Unlike the apparatus 
of the first embodiment in which the reference 
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resin pressures are stored in the RAM 110 during 
the execution of the article conformity discrimina- 
tion process (step S4 of Rg. 2), moreover, the 
apparatus of the present embodiment is so de- 
signed as to store the reference resin pressures in 
the RAM 110 immediately when the mold number 
is specified at the start of the actual molding pro- 
cess for mass production. 

Referring now to Figs. 7 and 8, the operation of 
the article conformity discriminating apparatus ac- 
cording to the second embodiment will be de- 
scribed. 

When a metering start command is read from 
the program after the completion of the injection 
and hold processes, during the execution of the 
actual molding process, the PMCCPU 114 sets the 
value of the index (value in the processing period 
counter) i to n 0 n (step S201). Then, in accordance 
with the index i ( = 0), a determination is made as 
to whether or not a zeroth reference resin pressure 
P0 (generally, ith reference resin pressure Pi) read 
out from the RAM 110 is equal to or higher than 
the predetermined pressure Px (step S202). If the 
decision is negative, the index i is updated to the 
value n i + 1" (step S203), and, "at step S202, the 
reference resin pressure Pi corresponding to the 
updated index i is compared with the predeter- 
mined pressure "Px. If the decision at step S202 is 
affirmative, the PMCCPU 114 causes a register A 
to store the index i at that time, i.e., the index i 
indicative of the sampling period Ti during which 
the resin pressure equal to or higher than the 
predetermined pressure Px is detected for the first 
time in the conforming article molding process, and 
resets a second index i' to the value "0" (step 
S204). In the example shown in Fig. 8, the refer- 
ence resin pressure Pi represented by solid line 
attains the predetermined pressure Px during a first 
period T1, so that the value "1" is stored in the 
register A . 

In accordance with the second index i\ the 
PMCCPU 114 then reads out the actual resin pres- 
sure Pi' detected during an i'th period TV for the 
actual injection and hold processes from the cor- 
responding address region of the RAM 108, and 
determines whether or not the pressure Pi' is equal 
to or higher than the predetermined pressure Px 
(step S205). If the decision in this step is negative, 
the index i' is updated to a value + (step 
S206), and. at step S205, the reference resin pres- 
sure Pi' corresponding to the updated index i' is 
compared with the predetermined pressure Px. If 
the decision at step S205 is affirmative, the 
PMCCPU 114 causes a register B to store the 
second index i' at that time. i.e.. the index i f indica- 
tive of the sampling period Ti during which the 
resin pressure equal to or higher than the predeter- 
mined pressure Px is detected for the first time in 



the actual molding process. Also, the PMCCPU 
causes a register C to store a value obtained by 
subtracting the stored value i in the register A from 
the stored value i* in the register B . that is, a value 
5 "i'-i" which is indicative of the deviation in that 
point of time at which the resin pressure equal to 
or higher than the predetermined pressure Px is 
sampled for the first time, between the conforming 
article molding process and the actual molding 
to process (step S207). In the example shown in Rg. 
8, the actual resin pressure Pi' represented by 
chain line attains the predetermined pressure Px 
during a second period T2, so that the value "1" is 
stored in the register C . 
75 Further, the PMCCPU 114 determines whether 

or not the stored value in the register C is "0" or 
positive (step S208). If the decision is affirmative, 
that is. if it is concluded that the point of time when 
the resin pressure not less than the predetermined 
20 pressure Px is sampled for the first time in the 
actual molding process is behind its corresponding 
point of time in the conforming article molding 
process, as in the case of Fig. 8. the PMCCPU 114 
sets the index i . employed to address the RAM 
25 110 in association with step S213 for reference 
resin pressure readout (mentioned later), to the 
value "0" (step S210). If it is concluded at step 
S208, on the other hand, that the stored value in 
the register C is negative, that is, the resin pres- 
30 sure not less~than the predetermined pressure Px 
is sampled earlier in the actual molding process 
than in the conforming article molding process., the 
address index i is set to a value of the opposite 
sign (> 0) equal in absolute value to the value 
35 stored in the register C (step S209). 

Subsequently, the PMCCPU 114 sets the sec- 
ond index i\ employed to address the RAM 108 in 
association with the actual resin pressure readout 
step S21 3 (mentioned later), to a value equal to the 
40 sum of the index i and the value stored in the 
register C (step S212). More specifically, if the 
stored value in the register C is "0" or positive, the 
index i is set to "0 W at step S210. so that the 
second index i* is set to a value equal to the stored 
45 value in the register C (index i* is set to M 1 w in the 
case of Fig. 8). If the~stored value in the register C 
is negative, on the other hand, the index i is set to 
a value of the opposite sign equal in absolute value 
to the stored value in the register C at step S210, 
so so that the second index i' is set to "0." 

Then, the PMCCPU 114 successively executes 
steps S213 to S215 which correspond individually 
to steps S5 to S7 of Fig. 2 associated with the first 
embodiment. As a result, each of the actual resin 
55 pressures Pi' sampled in respective sampling 
periods is compared with the reference resin pres- 
sure Pi sampled in a corresponding period on the 
pressure transition pattern even when the injection 
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start timing varies between the actual molding pro- 
cess and the conforming article molding process, 
in contrast with the case of the first embodiment in 
which each actual resin pressure Pi' is compared 
with the reference resin pressure Pi sampled in the 
same sampling period. Consequently, the deviation 
in injection start timing and hence the difference in 
the manner of rise of the resin pressure are com- 
pensated, and the propriety of the actual resin 
pressure is properly discriminated. 

If it is then concluded at step S214 that the 
absolute value | Pi - Pi' | of the difference between 
the reference resin pressure and the actual resin 
pressure is not greater than the allowable value e. 
that is, the actual resin pressure is proper, step 

5217 (mentioned later) is entered. If it is con- 
cluded, on the other hand, that the absolute value 
of the pressure difference exceeds the allowable 
value e, that is, the actual resin pressure Pi 1 is 
improper, the PMCCPU 114 updates the value ER 
in the defective sample counter to the value 
"ER + 1," and then determines whether or not the 
updated counter value ER is not less than the 
allowable frequency N, indicative of the maximum 
frequency of generation of the improper actual res- 
in- pressure Pi' which entails no molding defect, at 
step S216 corresponding to step S10 of Fig. 2. 

If the PMCCPU 114 concludes at step S216 
that the counter value ER is less than the allowable 
frequency N, it updates the index i to the value 
"i + 1" at step S217, and then determines whether 
or not the updated index i is greater than a value L, 
which is indicative of the "final address of the RAM 
110 stored with the reference resin pressure in a 
final sampling period TL (step S218). If the index i 
is not greater than the value L, the second index i* 
is updated at step S212, whereupon step S213 
mentioned before and the subsequent steps are 
executed. 

If it is concluded at step S216, thereafter, that 
the counter value ER exceeds the allowable fre- 
quency N, the PMCCPU 114 delivers a defective 
article signal (step S220). If it is concluded at step 

5218 that the value L is exceeded by the index i 
before the allowable frequency N is exceeded by 
the counter value ER, on the other hand, the 
PMCCPU 114 delivers a conforming article signal 
(step S219). 

The present invention is not limited to the first 
and second embodiments described c^oove, and 
various modifications thereof may be made. 

In the aforementioned first embodiment, for 
example, the result of the article conformity dis- 
crimination is displayed on the CRT screen. Alter- 
natively, a defective article may be automatically 
sorted by driving air nozzles, distributing members, 
etc. in accordance with memory information, which 
is indicative of the discrimination result, while the 



article is being ejected by means of an ejector or 
transported by means of a conveyor. Further, the 
operation of the injection molding machine may be 
stopped, concluding that a conforming article can- 

s not be molded, when a count value of a counter, 
which is arranged to be resettable in response to 
supply of a conforming article signal, exceeds a 
predetermined value, the count value indicating the 
frequency of continuous generation of defective 

io article signals. 

Although the present invention is applied to the 
electrically-operated injection molding machine in 
the foregoing two embodiments, the invention may 
also be applied to a hydraulicaily-operated injection 

rs molding machine. In the embodiments, moreover, 
the pressure sensor is used detect the reaction 
force of the resin acting on th-. :screw. Alternatively, 
however, a pressure sensor disposed within the 
mold may be used. 

20 In the first embodiment, the article conformity 

is discriminated by comparing the actual resin 
pressure and the reference resin pressure. If a 
constant amount of resin is measurable in a meter- 
ing process preceding the injection process, how- 

25 ever, the resin pressure can be expressed as a 
function of the screw position. Hence, the article 
conformity can be discriminated by previously 
sampling the screw position as reference screw 
position data during the execution of the conform- 

30 ing article molding process by means of the RAM 
109 of Fig. 1, and then comparing the actual screw 
position, sampled during the execution of the actual 
molding process, with the reference screw position. 
Alternatively, moreover, screw position transition 

as patterns may be compared with each other on the 
same principle of operation as the second embodi- 
ment in which the resin pressure transition patterns 
are compared. 

In the second embodiment, the indexes i and 

40 i\ which are indicative of the sampling frequencies 
before the reference resin pressure Pi and the 
actual resin pressure Pi' which exceed the pre- 
determined pressure Px are detected for the first 
time, respectively, are discriminated. Alternatively, 

45 a reference resin pressure Pn detected in an n-th 
sampling period may be used, and a sampling 
frequency V until the actual resin pressure Pi' ex- 
ceeding the reference resin pressure Pn is first 
detected may be discriminated. In this case, the 

so processes for storing the index i in the register A at 
steps S201 to 203 and step S204 are unnecessary. 
In the second embodiment, furthermore, the refer- 
ence resin pressure Pi or the actual resin pressure 
Pi* before the attainment of the predetermined 

55 pressure Px is compared with that actual resin 
pressure or reference resin pressure which cor- 
responds thereto on the pressure transition pattern. 
Alternatively, the reference resin pressure and its 
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corresponding actual resin pressure not less than 
the predetermined pressure Px may be compared 
with each other. In this case, the respective initial 
values of the address indexes i and i' for the resin 
pressure readout of Fig. 2 are set to those sam- 
pling frequencies after which the reference resin 
pressure and the actual resin pressure exceeding 
the predetermined pressure are first detected, and 
the two indexes i and i' are updated to the values 
"i + 1" and tt i' + 1," respectively, every time the 
comparison of the two resin pressures is finished. 



Claims 



by using the first and second sampling fre- 
quencies. 

5. An article conformity discriminating apparatus 
5 for an injection molding machine according to 

claim 1, wherein said discrimination means 
outputs a signal indicative of the result of the 
discrimination. 

/o 6. An article conformity discriminating apparatus 
for an injection molding machine according to 
any one of claims 1 to 5, wherein said sam- 
pling means samples the resin pressure in 
injection and hotd processes. 



15 

1. An article conformity discriminating apparatus 
for an injection molding machine, comprising: 

means for periodically sampling a resin 
pressure; 

means for storing the resin pressures, pre- 20 
viously sampled by said sampling means 
when a conforming articles is molded, as 
reference resin pressures; and 
discrimination means for discriminating con- 
formity of an article by comparing each 25 
actual resin pressure sampled by said sam- 
pling means during the execution of an ac- 
tual molding cycle with the reference resin 
pressure corresponding thereto. 

30 

2. An article conformity discriminating apparatus 
for an injection molding machine according to 
claim 1, wherein said discrimination means 
compares each actual resin pressure with the 
corresponding reference resin pressure which 35 

. are sampled in the same sampling period. 

3. An article conformity discriminating apparatus 
for an injection molding machine according to 
claim 1, wherein said discrimination means 40 
compares each actual resin pressure with the 
corresponding reference resin pressure which 
correspond to each other on a resin pressure 
transition pattern. 

45 

4. An article conformity discriminating apparatus 
for an injection molding machine according to 
claim 3, wherein said discrimination means de- 
cides a first sampling frequency, attained be- 
fore the actual resin pressure exceeding a pre- so 
determined pressure is sampled for the first 
time, and a second sampling frequency, at- 
tained before the reference resin pressure ex- 
ceeding the predetermined pressure is sam- 
pled for the first time, and decides each actual 55 
resin pressure and the corresponding refer- 
ence resin pressure which correspond to each 
other on the resin pressure transition pattern 
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